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the encoded amino acid sequence of the test zinc finger domain varies among the members of the 
plurality; 

(c) contacting the plurality of hybrid nucleic acids with the cells under 
conditions that permit at least one of the plurality of nucleic acids to enter at least one of the 
cells; 

(d) maintaining the cells under conditions permitting expression of the hybrid 
nucleic acids in the cells; and 

(e) identifying a cell that contains a hybrid nucleic acid of (b) and that 
expresses the reporter gene above or below the given level as an indication that the cell contains 
a hybrid nucleic acid encoding a test zinc finger domain that recognizes the target site. 



2. (Reiterated) The method of claim 1, wherein the cells are eukaryotic cells. 

3. (Reiterated) The method of claim 2, wherein the cells are yeast cells. 

4. (Reiterated) The method of claim 3, wherein the cells are Saccharomyces cerevisiae 

cells. 

5. (Reiterated) The method of claim 1, wherein the reporter gene is a selectable marker. 

6. (Reiterated) The method of claim 5, wherein the selectable marker is selected from the 
group consisting of URA3, HIS3, LEU2, ADE2, and TRP1. 

7. (Reiterated) The method of claim 1, wherein the reporter gene is selected from the 
group consisting of lacZ, CAT, luciferase, GUS, and GFP. 

8. (Reiterated) The method of claim 1, wherein the DNA binding domain comprises a 
zinc finger domain. 
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9. (Reiterated) The method of claim 8, wherein the DNA binding domain comprises two 
zinc finger domains. 

10. (Reiterated) The method of claim 9, wherein the DNA binding domain comprises 
three zinc finger domains. 

1 1 . (Reiterated) The method of claim 1, further comprising the steps of (i) amplifying a 
source nucleic acid encoding the test zinc finger domain from genomic nucleic acid, a messenger 
RNA (mRNA) mixture, or a complementary DNA (cDNA) mixture, using an oligonucleotide 
primer that anneals to a sequence encoding a conserved domain boundary to produce an 
amplified fragment; and (ii) utilizing the amplified fragment to construct a hybrid nucleic acid 
for inclusion in the plurality of hybrid nucleic acids of step (b). 

12. (Reiterated) The method of claim 1, further comprising the steps of (i) identifying a 
candidate zinc finger domain amino acid sequence in a sequence database; (ii) providing a 
candidate nucleic acid encoding the candidate zinc finger domain amino acid sequence, and (iii) 
utilizing the candidate nucleic acid to construct a hybrid nucleic acid for inclusion in the plurality 
of hybrid nucleic acids of step (b). 

13. (Reiterated) The method of claim 5, wherein the selectable marker is an auxotrophy 
gene required for the synthesis of a metabolite; the genome of the cells lacks a functional copy of 
the auxotrophy gene; and, during step (d), the cells are maintained in a medium prepared without 
the metabolite. 

14. (Reiterated) The method of claim 1, wherein steps (a) to (f) are repeated to identify a 
second test zinc finger domain that recognizes a second target site. 

15. (Reiterated) The method of claim 14, further comprising constructing a nucleic acid 
encoding a polypeptide comprising the first test zinc finger domain and the second test zinc 
finger domain. 
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16. (Amended) A method of identifying a zinc finger domain that recognizes a target site 
on a DNA, the method comprising: 

(a) providing cells containing a reporter construct, the construct comprising a 
reporter gene operably linked to a promoter, wherein the reporter gene is expressed above or 
below a given level when a transcription factor recognizes both a recruitment site and a target 
site of the promoter, but not when the transcription factor recognizes only the recruitment site of 




the promoter; 

(b) amplifying a plurality of nucleic acid sequences, each of which encodes a 



test zinc finger domain, using an oligonucleotide primer that anneals to a nucleic acid encoding a 
conserved domain boundary; 

(c) joining each nucleic acid sequence of (b) to nucleic acid sequences 
encoding (i) a transcriptional regulatory domain, and (ii) a DNA binding domain that recognizes 
the recruitment site, to form a plurality of hybrid nucleic acids; 

(d) contacting the plurality of hybrid nucleic acids of (c) with the cells of (a) 
under conditions that permit at least one of the plurality of hybrid nucleic acids to enter at least 
one of the cells; 

(e) maintaining the cells under conditions permitting expression of the hybrid 
nucleic acids in the cells; and 

(f) identifying a cell that contains a hybrid nucleic acid of (c) and that 
expresses the reporter gene above or below the given level, wherein the hybrid nucleic acid 
encodes a zinc finger domain that recognizes the target site on a DNA. 



17. (Reiterated) The method of claim 16, wherein the cells are yeast cells. 

18. (Reiterated) The method of claim 16, wherein the reporter gene is selected from the 
group consisting of lacZ, CAT, luciferase, GUS, and GFP. 

19. (Reiterated) The method of claim 16, wherein the DNA binding domain comprises a 
zinc finger domain. 
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20. (Reiterated) The method of claim 19, wherein the DNA binding domain comprises 
two zinc finger domains. 



2 1 . (Amended) A method of determining whether a test zinc finger domain recognizes a 
target site on a promoter, the method comprising: 

(a) providing a reporter construct comprising a reporter gene operably linked 
to a promoter, wherein the reporter gene is expressed above or below a given level when a 
transcription factor recognizes both a recruitment site and a target site of the promoter, but not 
when the transcription factor recognizes only the recruitment site of the promoter; 



protein comprising (i) a transcriptional regulatory domain, (ii) a DNA binding domain that 
recognizes the recruitment site, and (iii) a test zinc finger domain; 

(c) contacting the reporter construct with a cell under conditions that permit 
the reporter construct to enter the cell; 

(d) prior to, after, or concurrent with step (c), contacting the hybrid nucleic 
acid with the cell under conditions that permit the hybrid nucleic acid to enter the cell; 

(e) maintaining the cell under conditions permitting expression of the hybrid 
nucleic acid in the cell; and 

(f) detecting reporter gene expression in the cell, wherein a level of reporter 
gene expression greater or less than the given level is an indication that the test zinc finger 
domain recognizes the target site. 



22. (Reiterated) The method of claim 21, further comprising the step of amplifying a 
nucleic acid encoding the test zinc finger domain from genomic DNA, an mRNA mixture or a 
cDNA mixture using an oligonucleotide primer that anneals to a sequence encoding a conserved 
domain boundary. 




(b) providing a hybrid nucleic acid that encodes a non-naturally occurring 



23. (Reiterated) The method of claim 21, further comprising the steps of (i) identifying a 
candidate zinc finger domain amino acid sequence in a sequence database; (ii) providing a 
candidate nucleic acid encoding the candidate zinc finger domain amino acid sequence, and (iii) 
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utilizing the candidate nucleic acid to construct a hybrid nucleic acid for inclusion in the plurality 
of hybrid nucleic acids of step (b). 

24. (Amended) A method of determining whether a test zinc finger domain recognizes a 
target site on a promoter, the method comprising: 

(a) providing a first cell comprising a reporter construct comprising a reporter 
gene operably linked to a promoter, wherein the reporter gene is expressed above or below a 
given level when a transcription factor recognizes both a recruitment site and a target site of the 
promoter, but not when the transcription factor recognizes only the recruitment site of the 
promoter; 

(b) providing a second cell comprising a hybrid nucleic acid that encodes a 
protein comprising (i) a transcriptional regulatory domain, (ii) a DNA binding domain that 
recognizes the recruitment binding site, and (iii) a test zinc finger domain; 

(c) fusing the first and second cells to form a fused cell; 

(d) maintaining the fused cell under conditions permitting expression of the 
hybrid nucleic acids in the cell; and 

(e) detecting reporter gene expression in the fused cell, wherein a level of 
reporter gene expression greater or less than the given level is an indication that the test zinc 
finger domain recognizes the target site. 



( 



CP 



25. (Reiterated) The method of claim 24 wherein the first and second cells are yeast cells 
of the opposite mating types. 



26. (Amended) A method of determining whether a test zinc finger domain recognizes a 
target site on a promoter, the method comprising: 

(a) providing a plurality of reporter constructs, each construct comprising a 
reporter gene operably linked to a promoter, wherein the reporter gene is expressed above or 
below a given level when a transcription factor recognizes both a recruitment site and a target 
site of the promoter, but not when the transcription factor recognizes only the recruitment site of 
the promoter; 
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(b) providing a cell containing a hybrid nucleic acid, that encodes a non- 
naturally occurring protein comprising (i) a transcriptional regulatory domain, (ii) a DNA 
binding domain that recognizes the recruitment site, and (iii) a test zinc finger domain; 

(c) contacting the plurality of reporter constructs with the cell under 
^ conditions that permit at least one of the plurality of reporter constructs to enter the cell; 
Y (d) maintaining the cell under conditions permitting expression of the hybrid 

nucleic acid in the cell; and 

(e) identifying a cell that contains a reporter gene of (a) and that expresses the 
reporter gene above or below the given level as an indication that the reporter construct in the 
cell comprises a target site recognized by the test zinc finger domain. 

27. (Reiterated) The method of claim 26, wherein the target binding site is between two 
and six nucleotides long. 



28. (Reiterated) The method of claim 27, wherein the plurality of reporter constructs 
comprises every possible combination of A, T, G, and C nucleotides at at least two positions of 
the target binding site. 

29. (Reiterated) The method of claim 28, wherein the plurality of reporter constructs 
comprises every possible combination of A, T, G, and C nucleotides at at least three positions of 
the target binding sites. 

30. (Reiterated) The method of claim 26, wherein steps (a) to (e) are repeated for a 
second test zinc finger domain to identify a second binding preference. 

31. (Reiterated) The method of claim 30, further comprising constructing a nucleic acid 
encoding a polypeptide comprising the first second test zinc finger domains. 

32. (Reiterated) A method of identifying a plurality of zinc finger domains, the method 
comprising: 
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carrying out the method of claim 1 to identify a first test zinc finger domain; and 
carrying out the method of claim 1 again to identify a second test zinc finger domain that 

recognizes a target site different from the target site recognized by the first test zinc finger 

domain. 

33. (Reiterated) A method of generating a nucleic acid encoding a chimeric zinc finger 
protein, the method comprising: 

carrying out the method of claim 32; 

constructing a nucleic acid encoding a polypeptide comprising the first and 
second test zinc finger domains. 

34. (Reiterated) A method of identifying DNA sequences recognized by zinc finger 
domains, the method comprising: 

carrying out the method of claim 24 to identify a first target site recognized by a first test 
zinc finger domain; and 

carrying out the method of claim 24 again to identify a second target site recognized by a 
second test zinc finger domain. 

35. (Reiterated) A method of generating a nucleic acid encoding a chimeric zinc finger 
protein, the method comprising: 

carrying out the method of claim 34; 

constructing a nucleic acid encoding a polypeptide comprising the first and 
second test zinc finger domains. 

Add the following new claims: 



- 86. The method of claim 1, wherein the transcriptional regulatory domain is an activation 
domain, and step (e) comprises identifying a cell that expresses the reporter gene above the given 
level. 
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87. The method of claim 1, wherein the transcriptional regulatory domain is a repression 
domain, and step (e) comprises identifying a cell that expresses the reporter gene below the given 
level. 

88. The method of claim 1, wherein the test zinc finger domain is from a naturally 
occurring protein. 

89. The method of claim 88, wherein the test zinc finger domain is from a mammalian 

protein. 

90. The method of claim 89, wherein the test zinc finger domain is from a human 

protein. 

91 . The method of claim 86, wherein step (e) comprises identifying a cell that expresses 
the reporter gene at least 2 fold greater than the given level. 

92. The method of claim 86, wherein step (e) comprises identifying a cell that expresses 
the reporter gene at least 10 fold greater than the given level. 

93. The method of claim 21, wherein the transcriptional regulatory domain is an 
activation domain, and a level of reporter gene expression greater than the given level is an 
indication that the test zinc finger domains recognizes the target site. 

94. The method of claim 21, wherein the transcriptional regulatory domain is a 
repression domain, and a level of reporter gene expression less than the given level is an 
indication that the test zinc finger domains recognizes the target site. 
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95. A method of determining whether a test zinc finger domain recognizes a target site 
on a promoter, the method comprising: 

(a) providing a plurality of cells, wherein each cell of the plurality comprises 

(1) a reporter construct comprising a reporter gene operably linked to a 
promoter, wherein the reporter gene is expressed above or below a given level when a 
transcription factor recognizes both a recruitment site and a target site of the promoter, but not 
when the transcription factor recognizes only the recruitment site of the promoter, and 

(2) a hybrid nucleic acid that encodes a non-naturally occurring protein 
comprising (i) a transcriptional regulatory domain, (ii) a DNA binding domain that recognizes 
the recruitment site, and (iii) a test zinc finger domain, wherein at least the target site of the 
reporter construct varies among cells of the plurality or at least the test zinc finger domain varies 
among cells of the plurality; 

(b) maintaining the plurality of cells under conditions permitting expression 
of the hybrid nucleic acid in each cell of the plurality; and 

(c) identifying, from the plurality of cells, a cell that expresses the reporter 
gene at a level above or below the given level, thereby indicating that the identified cell contains 
a hybrid nucleic acid encoding a test zinc finger domain that recognizes the target site of the 
reporter gene in the identified cell 

96. The method of claim 95, wherein step (a) comprises: 

(1) providing cells containing a reporter construct, the construct comprising a 
reporter gene operably linked to a promoter, wherein the reporter gene is expressed above a 
given level when a transcription factor recognizes both a recruitment site and a target site of the 
promoter, but not when the transcription factor recognizes only the recruitment site of the 
promoter; 

(2) providing a plurality of hybrid nucleic acids, each of which encodes a non- 
naturally occurring protein comprising (i) a transcriptional regulatory domain, (ii) a DNA 
binding domain that recognizes the recruitment site, and (iii) a test zinc finger domain, wherein 
the encoded amino acid sequence of the test zinc finger domain varies among the members of the 
plurality; and 
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(3) contacting the plurality of hybrid nucleic acids with the cells under 
conditions that permit at least one of the plurality of hybrid nucleic acids to enter at least two of 
the cells, thereby providing the plurality of cells in which the test zinc finger domain varies 
among cells of the plurality. 

97. The method of claim 95, wherein step (a) comprises: 

(1) providing a plurality of reporter constructs, each construct comprising a 
reporter gene operably linked to a promoter, wherein the reporter gene is expressed above a 
given level when a transcription factor recognizes both a recruitment site and a target site of the 
promoter, but not when the transcription factor recognizes only the recruitment site of the 
promoter; 

(2) providing cells containing a hybrid nucleic acid that encodes a non- 
naturally occurring protein comprising (i) a transcription activation domain, (ii) a DNA binding 
domain that recognizes the recruitment site, and (iii) a test zinc finger domain; and 

(3) contacting the plurality of reporter constructs with the cells under 
conditions that permit at least one of the plurality of reporter constructs to enter at least two of 
the cells, thereby providing the plurality of cells in which the target site varies among cells of the 
plurality. 



98. The method of claim 95, wherein the plurality of cells of step (a) is a plurality of 
fused cells produced by fusing first cells to second cells wherein each first cell comprises a 
reporter construct of step (a)(1) and each second cell comprises a hybrid nucleic acid of step 
(a)(2), and 

wherein either (1) the target site of the report construct varies among the first cells, or (2) 
the test zinc finger domain varies among the second cells, or (3) both (1) and (2). 

99. A non-naturally occurring polypeptide comprising a first and second zinc finger 
domain, wherein the first and second zinc finger domain are from at least two different naturally- 
occurring proteins. 
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100. The polypeptide of claim 99, further comprising a third zinc finger domain. 

101. The polypeptide of claim 99, wherein the first zinc finger domain is from a 
eukaryotic protein. 

102. The polypeptide of claim 101, wherein the first zinc finger domain is from a 
mammalian protein. 

103. The polypeptide of claim 102, wherein the first zinc finger domain is from a human 

protein. 

104. The polypeptide of claim 100, further comprising a transcriptional regulatory 
domain. 

105. The polypeptide of claim 104, wherein the transcriptional regulatory domain is an 
activation domain. 

106. The polypeptide of claim 104, wherein the transcriptional regulatory domain is a 
repression domain. 

107. An isolated nucleic acid comprising a sequence that encodes the polypeptide of 
claim 99. 



108. An isolated nucleic acid comprising a sequence that encodes the polypeptide of 
claim 100. 

109. An isolated nucleic acid comprising a sequence that encodes the polypeptide of 
claim 101. 
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1 10. An isolated nucleic acid comprising a sequence that encodes the polypeptide of 
claim 102. 



1 1 1 . An isolated nucleic acid comprising a sequence that encodes the polypeptide of 
claim 103. 



112. A cell transfected with the nucleic acid of claim 107. 



113. A cell transfected with the nucleic acid of claim 108. 



114. A cell transfected with the nucleic acid of claim 109. 



1 15. A cell transfected with the nucleic acid of claim 110. 



1 16. A cell transfected with the nucleic acid of claim 111. 



1 17. A nucleic acid comprising a segment encoding a non-naturally occurring 
polypeptide comprising a first and second zinc finger domain, wherein the first and second zinc 
finger domain are from naturally-occurring proteins, and the nucleic acid is constructed by the 
method of claim 32. 



118. A non-naturally occurring polypeptide comprising a first zinc finger domain fused 
to a heterologous nucleic acid binding domain that comprises a second zinc finger domain, 
wherein the first and second zinc finger domains are each naturally-occurring. 



1 19. The polypeptide of claim 118 wherein the first and second zinc finger domains are 
from different naturally occurring proteins. ~ 



